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Survival of adult AIDS patients in a reference hospital of a metropolitan area in Brazil
Most literature studies on AIDS patient survival report cases in developed countries. 14, 15 A decreasing mortality rate in relation to total cases has been registered in Brazil every year despite the scarcity of studies, 2, 6 especially in the northeast region, that would allow measuring the impact of antiretroviral drugs and other variables on patient survival. In addition, new diagnostic techniques, such as CD4 + count and viral load, have been employed recently in an attempt to improve the patient's prognosis with the introduction of antiretroviral treatments timely. Since 1991, antiretroviral drugs are available at no cost to all patients in Brazil.
Fortaleza, the capital of the state of Ceará, is one of the largest cities in the northeast region. The AIDS epidemic in this city has shown a trend towards an increasing number of cases since it was first recognized in 1983. A predominance of homosexual/ bisexual transmission and a steady rise in incidence among heterosexual individuals, chiefly among women, have been evidenced. This disease profile differs from that of other regions in Brazil, especially the southeast region where most cases are concentrated. There have been registered a significant number of AIDS cases among intravenous drug users and a marked decrease in male-to-female ratio.
Studies relating social demographic and clinical epidemiological factors to the survival of AIDS patients have not yet been conducted in the state. Hence, the present study intends to evaluate the impact of these variables on patient survival in the region. 
METHODS

Population and variables studied
Between 1986 and April 1998, 1,734 AIDS cases were diagnosed in adults in the city of Fortaleza, of which 1,494 (86.2%) were referred to the state hospital, a reference center of AIDS treatment.
A random sample of 502 adult AIDS patients was made up in alphabetical order. Sixteen individuals diagnosed at death as having AIDS (3.18%) were excluded, remaining 486 in the study. Of these, 362 patients received antiretroviral therapy and 124 did not.
The variables studied to assess a potential relationship with patient survival were: a) 
Statistical analyses
Survival time corresponded to the number of days elapsed between AIDS diagnosis and death or the number of days elapsed between diagnosis and the last visit to the hospital for those lost to follow up or those who were alive at the end of the study.
The impact of the variables on patient survival was analyzed using Kaplan-Meier survival analysis method, and any possible statistical differences between the subgroups were evaluated using the logrank test. Individuals who died before the completion of the study were considered as "failures" (n=279), and those who remained alive or were lost during the study period were assigned as "censored" (n=207). For assessing the performance of predictive factors, multivariate analysis was carried out using the Cox proportional hazards model. The Stata version 6.0 software was used for the entire analysis.
The proportional hazard assumption was analyzed by testing the probable interaction of variables with time in the regression model and graphically using the ln (-ln) survival curve.
RESULTS
The median survival for patients receiving at least one drug compared to those who were not under any medication was approximately 10 times higher (746 and 79 days, respectively; p<0.001).
Assuming that only patients receiving antiretroviral drugs would be of greater significance since their survival has been dramatically increased after the emergence of drugs to fight AIDS, it was decided to include in the study only these cases (362 patients: 183=failures and 179=censored).
Male-to-female case distribution in the cohorts was of approximately 6.3:1 (Table) . There was no statistically significant difference between median survivals of male and female patients (p=0.43).
As to the transmission category, study patients were mainly homosexuals/bisexuals (52.0%), heterosexuals (33.1%), and 14.8% were infected through blood (intravenous drug users, hemophiliacs or transfused). The median survival was not significantly different for any of these categories (p=0.21).
There was no difference in the median survival among different age groups (p=0.46); patients with different AIDS-characteristic diseases (p=0.38); patients who had one or more systemic diseases (p=0.78); patients who had CD4 + counts ≥100 x 10 6 / L (p=0.12); patients who were diagnosed according to different criteria (p=0.38); patients who lived in the capital (p=0.11); or between patients who lived in areas with different socioeconomic status (p=0.06).
To assess the possible effects of other confounding survival variables the study period was divided in two segments: patients diagnosed before 1995 and after 1995. Survival was only assessed in patients receiving at least one antiretroviral drug. Patients diagnosed after 1995 showed to have higher survival rates. However, after adjusting for therapy (reverse transcriptase inhibitor + protease inhibitor vs. reverse transcriptase inhibitor), only the therapy effect remained significant. Furthermore, it was found that the two period segments were significantly related to therapy (p <0.001), therefore, only the variable therapy was kept in the model and the two period segments were discarded.
Patients who received a combined therapy of reverse transcriptase inhibitors and protease inhibitors had survival rates significantly greater than those receiving only one or more reverse transcriptase inhibitors (p <0.001), and those who had hemoglobin levels of 11 g/dl or more at the time of diagnosis (p <0.001).
Patients with two or more systemic diseases at the time of diagnosis had a greater risk of death in the first year compared to those who had no, or only one, systemic disease (1.7; 95%CI: 1.1-2.9). Hemoglobin levels equal to or greater than 11 g/dL reduced the fatality risk of patients with more than one-year survival. On the other hand, patients receiving zidovudine or stavudine combined with other drug of similar effect (didanosine, zalcitabine, lamivudine) 2 
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*Cumulative survival median. **Log-rank Test (1 st column compares all the subgroups of each variable, 2 nd column compares each of the sub3groups with the rest, together). ***Educational level: high = University education, low = less than University education. ****Tb = Tuberculosis ; PCP = Pneumocystis carinii pneumonitis; KS = Kaposi's sarcoma, Others = other diseases, excluding those cited. *****RTI = Reverse Transcriptase Inhibitor (zidovudin, didanosin, zalcitabin, lamivudin, estavudin) PI = Protease Inhibitor (indinavir, saquinavir) Note -Social-economic condition of the residential city zone = considered: per capita income in minimum salaries + education level + water suply, inadequate drainage and garbage collection facilities The variable social-economic condition of the area where the patient lived was defined according to: the educational level of the head of the family (less than 4 years of schooling, 4 to 7 years of school education and 8 or more years of studies); the per capita income (up to half of the minimum salary, half to one, one to two, two to five, five to fifteen, fifteen to twenty and above twenty minimum salaries); proportion of residences with water supply; inadequate drainage system and residences without garbage collection [28] . For these variables, scores of 1 to 10 were attributed, added and classified as high, medium and low, in reference to the origin of the city zone of each patient. All the data were from the "Fundação Instituto Brasileiro de Geografia e Estatística (IBGE)", 1991. /L had a significantly higher survival (0.42; 95%CI: 0.20-0.86). In addition, the fatality risk for patients receiving one or more reverse transcriptase inhibitors associated with other antiretroviral drugs (protease inhibitors) did not differ in the first year (0.26; 95%CI: 0.03-2.14), and was significantly lower (0.06; 95%CI: 0.02-0.19) in the second year for those who were not on protease inhibitors, when corrected for the CD4 + counts respectively, for the entire study period.
AIDS treatment, education level and presence of two or more systemic diseases did not satisfy the proportional hazards assumption of Cox model. For that reason, an analysis of the hazard ratio was conducted for two different periods: the first year after diagnosis and from the second year on.
The risk of death in the first year after diagnosis for those receiving reverse transcriptase inhibitors combined with protease inhibitors was significantly lower compared to that of those who did not receive these drugs in combination (0.25; 95%CI: 0.12-0.50). From the second year on, an even lower risk was observed (0.10; 95%CI: 0.42-0.23).
Also, the risk of death in the first year was found to be significantly higher for those who were university educated (15.58; 95%CI: 6.64 -36.58) and who had two or more systemic diseases (3.03; 95%CI: 1.74-5.25) at the time of diagnosis. However, after the first year, no difference was observed in the fatality risk for any of these groups (0.61; 95%CI: 0.36-1.04 and 0.79; 95%CI: 0.47-1.33, respectively).
The adjusted survival rate for the entire period studied was greater for patients receiving combination therapy (reverse transcriptase inhibitor + protease inhibitor), for those university educated and with up to one systemic disease at the time of diagnosis (Figures 1, 2, and 3) .
DISCUSSION
Among the variables that had a significant impact on survival rates, the most predominant ones were: therapy regimen, CD4 + count, education status, and presence of systemic diseases. Antiretroviral drugs had a significant impact on the survival of AIDS patients admitted to the state reference hospital. At some points in the disease course, antiretroviral drug therapy was shown to be the best survival predictor. 3, 7 It was found that antiretroviral therapy had a greater impact from the second year onwards. This occurrence could have some explanations. According to the Brazilian Consensus for Antiretroviral Therapy for HIV-infected adults and adolescents, the introduction of antiviral treatment depends on a variety of factors, such as viral load and CD4 + counts. 8 As a result, the entire diagnostic process of AIDS patients takes a relatively long time and Another explanation could be that, as an AIDS opportunistic infection, pulmonary tuberculosis affects 30.9% of the diagnosed cases, and it is characterized as an AIDS-defining disease. Disseminated tuberculosis associated with pulmonary tuberculosis occurs in 6.4% of the cases. To treat these patients, there is a need to modify the antiretroviral therapeutic regimen and delay its start to avoid drug interactions between the two courses of therapy, which could compromise their clinical progress due to a delay in introducing protease inhibitors. Thus, extensive diagnostic procedures and treatment delay, and the often concomitant occurrence of tuberculosis could explain the greater impact on survival from the second year onwards.
The presence of more than one systemic disease had also an effect on the first-year survival. Those patients diagnosed as having two or more systemic diseases had a much greater likelihood of dying than those who had no systemic disease or only one, probably due to greater compromise of their immune systems. However, such difference is not observed from the second year onwards. For those patients with more serious concurrent infections, a more rigorous antiretroviral therapy regimen is immediately established, while those who have less advanced symptoms are put on more conservative therapeutic schemes. Such practice may be contributing to even out risks for survival of those patients having two or more systemic diseases in the second year and those having no more than one systemic disease.
Patient's education status was used as an indirect indicator of socioeconomic status, as only a small percentage succeed in getting university education in Brazil. In Ceará and its capital Fortaleza, only 0.6% and 1.7% of the population, respectively, get to the university. 4 Considering the first-year period of the study, it was observed that the risk of dying for those who did not have university education was much higher than that for those who had university education. A plausible explanation would be the fact that, in the first year of diagnosis, the disease exerts a greater impact on the lives of less educated patients due to their poor socioeconomic conditions. From the second year onwards, equal access to antiretroviral therapy allied to similar compliance problems would make both groups alike concerning biological aspects, thus balancing out their risks. Some studies revealed that continuous drug compliance is essential to avoid viral resistance, which is somewhat difficult to achieve with the current treatment schemes. In addition, the impact of prolonged treatment on the quality of life should be considered carefully. 13 Other variables found to be significant for survival in other nationwide and worldwide cohort studies were not found to have considerable effects on survival rates of the current study cohorts. There were no significant differences in survival rates of the age groups studied, which is consistent with Seage et al's findings in Boston. 15 However, other studies have also suggested that individuals from older age groups tend to show lower survival rates. 2, 14 Among the potential modes of virus exposure, there were no differences in survival rates in the present study. Similar results were reported in the US, 15 although European studies revealed differences in survival rates among groups with different viral exposures. 5, 11 Typical AIDS infections such as tuberculosis, Pneumocystis carinii pneumonitis, Kaposi's sarcoma, and others were evaluated separately and when compared against each other, no statistically significant difference in survival rates was observed. Similarly, no difference was found in survival related to the first AIDS manifestation in Ireland. Other study showed significant differences in survival related to the first AIDS-defining disease. 10 Patients who developed tuberculosis as their first AIDS opportunistic diseases revealed survival rates significantly higher than those who did not have the disease. 12 Diagnostic criteria could influence Aids survival studies since there were several versions in the 1980s (different versions of CDC criteria), which more conservative compared to those of the 1990s (the Caracas or Rio de Janeiro criteria), more well-suited to Brazilian patients. The most recent criteria elicit a better prognosis and can be theoretically more adequate to diagnose Aids at an earlier stage. Survival of the whole patients was significantly greater among those who took any medication. However, the survival improvement could be not only attributed to the treatment but it seems to reflect also changes in the diagnostic criteria. Patient who took no medication were also the ones diagnosed according to the 1980's criteria, since AZT was introduced to these patients only in the beginning of the 1990s (only two patients took AZT in November 1989). In further analysis, only patients who took any medication were kept in the study, and therefore the diagnostic criteria did not influence the study results because starting from 1990 all AIDS diagnoses followed the new criteria.
In conclusion, this study revealed that antiretroviral drugs had a significant impact on the increased survival of AIDS patients. The same impact was seen for higher education status and the presence of no more than one systemic disease. It was also observed that these variables had differing impact on the first-year and second-year survival rates. Better outcomes due to antiretroviral therapy found from the second year onwards may suggest that diagnostic procedures and the cessation of drug treatment especially because of frequent tuberculosis diagnosis are prematurely reducing the possible benefits on patient survival. A revision of the more conservative antiretroviral therapy procedures for patients who do not present two or more systemic diseases in the first year after diagnosis has to be considered since their fatality risk from the second year post-diagnosis onwards is balancing out to that of those who had serious diseases, and these patients could benefit from a more aggressive treatment. There is a need of further studies including a larger number of patients for whom there are CD4 + counts and viral load data in order to study the effects of the variables found to have significant impact on survival in the present study. Current cohorts of AIDS patients should also be studied as regards of their treatment compliance since this could influence these patients' survival.
